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DYNAMIC COMPUTER SIMULATION AND EXPERIMENTAL
INVESTIGATION OF THE VEHICLE-SUBGRADE SYSTEM FOR THE
SPEED ENHANCEMENT AND REMOULDING ENGINEERING OF THE
JING-QIN RAILWAY LINE

LIANG Bo', ZHANG Yan-me* , HAN Zi-li?
(1. School of Civil Engineering of Lanzhou Jaotong University, Lanzhou 730070, Ching;
2. Railway Congtruction Ingtitute of China Academy of Railway Sciences, Beijing 100044, China)

Abstract: Aiming at the speed enhancement and remoulding engineering of Jinggin Railway Line, a dynamic
computer simulation of the vehicle-subgrade system is performed. Under various speed and strengthening
conditions of subgrade, the safety, comfort index of the vehicle and the main dynamic characters of track and
subrade are analyzed. Comments and advice are given. The suitability of the current subgrade to increasing speed
to 200km/h and the feasibility of strengthening design are addressed. The results of the calculation are compared
with the test results of vehicle. The reliability of the simulation analysisis verified by the test results.
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Table1l The subgrade conditions and strengthening plan of Jing-gin test line
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Table2 The safety and comfort index standard about the dynamic computer simulation of Jing-gin test line
a ( ) DP/P P, Sy S ¢
0-15m/s
0.15MPa
1.5-25m/s <06 250kN 0.5MPa ( )
2.5-35m/s?




161

4 HRAH
C 41 HE{E}%”"W

B LU — SRR R B S
{eig Ao M B W AER, 700 B R A P
PIErERE. Bk, ZRE AT FTER—SUE—RE
RE(EHERMEIHEEER, HRBERTS
WHEWET AN ERR. RERIETHEHM
SRIERDD, BRI T B R 30
.
42 E-gEEhh e
42 WU ARE

2 0 ST A BT R o ) L 2 FE
3o MR, TERRETTE AR IR R, it
R R AT b B 4R R B A (R 7 2K M AL 2R LA
FaRFEmMAlR, LIER v idRig. §YWEE
HIEFIL. AEAWTEHE, SN RTH -
TEEE: AT, SRA _REHK R
HRHREN MR RO ERHEEE. It

|
| ‘
.‘] \:, -4 1 )

B2 R R ) e sh e L A
Fig.2 Vertical vehicle-subgrade vibration model
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Fig.3 Vehicle model
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Table3 The comparing between calculation and test result about the vehicle running qudity when the vehicle runs through the

common subgrade

(kmvh) (m/s) (kN) (M) (kN)
2.73 199.5 0.253 0.999 187.9 0.240
1.838 193.5 0.215 0.962 181.6 0.198
10 1.91 0.33 114 0.51
1.96 0.47 0.98 0.47
2.320 206.5 0.197 0.683 194.7 0.289
1.872 199.2 0.251 0.614 187.7 0.238
10 0.48 0.98 0.47
2.33 0.56 1.20 0.48
2.670 2147 0.348 0.834 205.1 0.353
2.168 205.8 0.293 0.679 192.3 0.289
20 2.27 0.55 1.24 0.57
2.70 0.74 1.37 0.58




2.37 0.56 114 0.565
210

2.76 0.73 1.22 0.58

2.954 213.1 0.339 0.811 2113 0.394
220

2.346 204.6 0.285 0.697 200.3 0.321

3.482 233.6 0.486 0.928 230.3 0.519
250

2.842 2234 0.403 0.697 215.7 0.423
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Table4 The comparison between calculation and test result about the subgrade dynamic characteristics when the vehicle runs

through the common subgrade

(kmih) (MPa) (MPa) (MPa) M)
0.189 0.059 0.0258 8.331
0.185 0.066 0.026 7.033
160
0.058 7.30
0.057 6.31
0.179 0.058 0.027 6.203
01.70 0.064 0.026 5518
180
0.064 7.94
0.062 7.13
0.184 0.057 0.028 9.402
0.174 0.064 0.027 7.809
200
0.67 9.41
0.068 9.27
0.183 0.057 0.027 7.719
220
0.173 0.064 0.026 6.602
0.180 0.057 0.029 8.124
250
0.170 0.063 0.027 6.747
3 1) 4) 0.20~0.52
2)
V  180km/h 0.6
2.5m/s? 200km/h
250km/h 4 1)
2) ( )
3) 70kPa

3)
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